We have confirmed a supraventricular origin of bidirectional tachycardia with simultaneous standard electrocardiograms and a His bundle electrogram. The patient had sinus rhythm, variable trifascicular block and atrioventricular block below the His bundle. Ventricular excitation varied among three patterns which included right bundle branch block with right axis deviation (RBBB-RAD), right bundle branch block with left axis deviation (RBBB-LAD), and right axis deviation without right bundle branch block (RAD). Sinus beats with alternating patterns of RBBB-RAD and RBBB-LAD resulted in bidirectional tachycardia as did sinus beats with alternating patterns of RBBB-LAD and RAD. Our observations prov-e that bidirectional tachycardia may be initiated by a supraventricular pacemaker and that the distinguishing bidirectional quality of this arrhythmia need not always occur with constant right bundle branch block.
THE MECHANISM of bidirectional tachycardia has remained controversial since its first description in 1922.' A ventricular origin of this arrhythmia has recently been proven with data collected in our laboratory2 and that of others.3' 4A supraventricular origin of bidirectional tachycardia has also been suggested. 5 Normal ventricular activation requires ordered excitation over three intraventricular pathways, namely, the right bundle branch, anterior division of the left bundle branch, and posterior division of the left bundle branch. Abnormalities of ventricular excitation are commonly attributed to disturbed conduction in at least one of these pathways.6' 7The patient herein reported presented with intrinsic abnormal conduction in each of the three major pathways, a disorder commonly referred to as trifascicular block.7 The pathways of prolonged or blocked conduction changed intermittently and at times alternated from beat to beat, thereby resulting in an electrocardiographic pattern of bidirectional tachycardia with rightward and leftward axis shifts in the frontal plane. Alternating rightward and leftward axis shifts were associated with inconstant right bundle branch block. In addition, intermittent atrioventricular block was recorded.
In a discussion of the mechanism of bidirectional tachycardia (BT) in 1969, Rosenbaum, Elizari, and Lazzari' stated, "Because it is a trifascicular block, some variants in the regular pattern of BT are to be expected. For instance should the conduction Impairment become more important in the three fascicles, A-V conduction disturbances ought to occur ... In addition, should the conduction disturba'nces be less important within the right bundle branch, the beats of BT might occur without RBBB ... Although we cannot exemplify these situations, the hypothesis predicts them, and we hope they will be seen in future cases when looked for."
The documentation of a sinus node origin of a bidirectional tachycardia which was also characterized by trifascicular block, inconstant right bundle branch block, and intermittent high grade atrioventricular block support the hypothesis and prediction of Rosenbaum and co-workers.5
Clinical Summary A 77-year-old male was admitted to the Beth Israel Hospital with the acute onset of intermittent atrioventricular heart block, fever, and jaundice. The past cardiac history included coronary artery disease with varying degrees of expression such as angina pectoris six years prior to admission, prolonged myocardial ischemia five years prior to admission, and a subendocardial myocardial infarction four years prior to admission. Relevant past cardiac history also included intermittent mild hypertension, which had not which perpetuated an excitation pattern of RBBB-LAD and which preserved a pacing stimulus -V interval which was equal to the H-V interval. all abnormal bidirectional beats had a right bundle branch configuration. However, as previously noted in the introduction to this paper, they also believed that the pattern of tachycardia could predictably vary. The electrocardiographic alterations found in our patient have not been described previously. They represent an indisputable example of a supraventricular (sino-atrial) origin of bidirectional tachycardia in which the bidirectional pattern resulted from beatto-beat alteration in abnormal trifascicular conduction. Previous reports have recorded only intermittent change rather than beat-to-beat alternation in the context of a sinus mechanism and trifascicular block. [17] [18] The electrical events illustrated in our report evidence trifascicular delay and block as follows: A past history of bilateral bundle branch block with first degree block ( fig. 1) Rate-dependent functional atrioventricular block within the His-Purkinje system has been noted in man.24 In our patient the intermittent and alternating changes in ventricular conduction did not appear to be rate related. Changes in intraventricular conduction were noted within a range of 93 and 134 beats per minute. It must be emphasized that our observations occurred in the setting of trifascicular block, a condition in which the sudden blocking and unblocking of pathways is poorly understood. Sudden alteration of bundle branch conduction has occurred within a narrow range of heart rates,25 26 over a wide range of heart rates,27 and without relation to heart rate ( fig.  5 ). 28 The demonstration that oxygen could reverse bundle branch block29 has bolstered the view that anoxia can hamper conduction in pathways that are capable of conduction only under the most favorable of circumstances. It is possible that our patient's ischemic heart disease, variable heart rate, and fluctuating fever all combined to upset the balance of favorable conditions in pathways with marginal conduction capabilities.
Our data establishes a firm support for a supraventricular origin of bidirectional tachycardia. The evidence also fulfills the predictions that right bundle branch block pattern need not be a constant requirement of bidirectional tachycardia of supraventricular origin and that A-V block may co-exist with bidirectional tachycardia.
